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1 
The present invehtion relates te the Construc- 
tion of flexible central cables of the so-called 
"push-pull" type which are designed for the 
transmission of mechanical motion in two di- 
rections. ïhis type of cable assembly usually 
consiss of a flexible casing or conduit, within 
which s!ides a cote member, designed te carry 
botl tension and compression loads whi.ch are 
imparted te if by the operator. The general field 
of use of control cables is in the transmission of 
!ight or medium loads where the motion must be 
transmitted te a point ai seine distance frein the 
operator and where the motion must be carried 
ar0und bends, and over or through obstructions 
such as bulkheads or the like. This type of con- 
trol mechanism effets many advantages over IOE 
other mechanical connections, both with respect 
te ease of installation and responsiveness te the 
load applied thereto. 
A simple forrn of cable of this type consists of 
a sinsle wire core sliding in a tube or coiled .0 
wire casing. While this type of cable is fairly 
satisfactory for the transmission of light loads, 
a single wire will build up excessive friction 
around short bends and is easily kinked, bothof 
which factors greatly reduce its effectiveneSs. 5 
Te overcome these disadvantages and te trans- 
mit greater loads, there bave been developed vari- 
eus types of so-called '!high elïiciency" cables 
vhich are sometimes C6mposed of a bundle of 
several wires sliding as a unit within the outer 30 
casing or conduit. Or in place of the bundle of 
wires a sma!l Wire tope may be used, surrounded 
by a single wire wrapped as a coil with zero clear- 
ance between turns. In this type of cote, the 
wire cab,le or r0Pe' takes the tension loads, whil 35 
the exterior wire wrapping takes the compres- 
sion ioads. In seine :cases in this type of cote, 
the exterior wrapping.is formed by' aflat wire or 
ribbon, spirally wound about the bundle of wires 
or wire cable se that if binds the wire cable into a 40 
flrm but flexible columu. In this latter type of 
cote the spiral wrapping ferres a smooth, outer 
surfac which slides readily along the interior 
of the casing, wlile the irmer cable takes both 
the tension and compression loads. 45 
This invention has te de with improvements in 
the so-called "high-eiïiciency" type of control 
cable and the object of the invention is te im- 
prove upon the methods of attaching the flexible 
cote member te the ends of the rigid control rods 0 
that serve t0 cary the  motibn int0 and out of 
th ab!e assemb]y.  
-A cble of the type referred te is, in form r 
practices, ettactied ai either end to: :rigid od, 
Which isin urn attached te the conr0ï levër or 
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manipulatin .dëice, or te the moving part of 
the mechanism o be actuated thereby. This is 
usually done by inserting the end of the cote into 
a hole in the rod, usually an inch or se deep, and 
 Swagin2" the end of the rod into a tight permanent 
mtloc. with the cote. This ferres a per- 
rnanent, high strenth connection between the 
rigid rod and the flexible cote, but such an opea- 
tion canner be performed ai the 'location and 
I0 must be done in the factory. 
This is net a serious fault where the cable is 
installed ai the factory, or where large quantities 
of identical size afWbeing nsed, but where cables 
of misceilaneous lengths ar te be instal!ed in 
the fieId, or example in a power boat, accurate 
determination of the requisite cabl length is re- 
quired because the cable must, of necessit F, be 
assembled at th factory and shipped te the user 
for installation. Aside frein the cost and delays 
incident te furnishing bables cut te accurate 
length, errors may have ben ruade in measure- 
ments :which render the cable  unf]t for use and 
the cabl must be snt back te the factory. Also 

where a manuacturC .uses a Variety o cabl 
length, he ist maintain a large inventory 6 
cable äsëbli6'to-'- rneë: rëirems without 
undue delay. " . 
if is the purpose of the invenion,.therefore, t0 
provide f6r a type of coection betwëen th 
flexible ce re member and the rgid ,Rush-pull" r0d 
extension, which will permit stocking the core 
and casg mateial in Bulk lengths and will make 
possible the cutti5, fitting and assemb!y of the 
cable control unit on the job. Te achieve this 
result, the rods are attached te the Cable by  
Simple method and yet a permanent; non-slip- 
ping connection is obtained which is Just a.s se- 
cure as that obtainable by the old meth0ds. 
There has been deve!oped a,,type of cote in 
which the wrapping about, the inner wires is 
formed by several spirally wrapped wirës, oe of 
wch is of greater diameter than the others o 
that i constitutes a screw tead by which the 
rigid extensions may be screwed on  the ends 
of the cote. -is te of Cote, however, is prac- 
tical oy for use witn a r'igid tubular outer 
casing as ifs rough surface does net slide satis- 
factorily in a spiral wire fleMble casing, par- 
ticuiarly where the core is caused te pass arod 
abrupt curves. The invention herein described is 
hot concerned with th latter type of cote but 
is primarily designed for use with a cote having 
 rlatively smooth outer sface and intended 
for use:ithin a spiçal wire te of flexible.dasing 
or benduït.  ::. :: ..... 



The invention which is illustrated and de-, 
scribed in its best known and preferred form pro- 
vides a ïully flexible cable assembly of the "high 
efliciency" type that can be cut to exact length, 
assembled and installed on the location with the 
use of simple hand tools. It bas none of the dis- 
advantages which are inherent in all of the pre- 
viously known forms of flexible cables. 
While the drawings and description show a 
complete and operative embodiment of the in- 
vention, itis hot intended that the invention shall 
be limited to the form and embodiment shown 
but may be modifled and improved upon within 
the scope of the invention as set ïorth in 
claires appended hereto. The particular demand 
ïor improvement in cable construction, which 
bas been the occasion ïor the present inven- 
tion, was created by the call ïor some easy and 
time-saving method of installing high efliciency 
push-pull cables in power craft, but the inven- 
Gon is by no means limited to this fleld and may 
be used wherever there is a demand ïor some 
simple and effective means ïor installing "push- 
pull" cables on location. 
In the drawings, in which the invention 
shown in its best known and preferred form:, 
Fig. 1 is a view of one end of a flexible "push- 
pull" cable of the high efficiency type ruade in 
accordance with the invention. 
Fig. , is an enlarged view of the main body of 
the control cable, this view showing the several 
elements stepped back. 
Fig. 3 is an enlarged view taken at the point 
where the nipple or fltting is attached to one 
end of the cote but belote the permanent at- 
tachment is completed. 
Fig. 4 is a section on the line 4--4 of Fig. 
Fdg. 5 is a similar section but showing the com- 
pleted connection, this view being a section on 
the line 5--5 of Fig. 6; and 
Fig. 6 is a view similar to Fig. 3 but showing 
the completed cormection. 
leferring to the drawings, the main body of 
the flexible "push-pull" cote is comprised of an 
innermost cable bearing the reference numeral 
0. This cable is preferably ïormed of a bundle 
or group of wires, but in the most efficient ïorm 
illustrated herein it is composed of nineteen 
fine spring steel wire strands twisted together 
in the usual cable construction. 
Around this cable is the cover or wrapping |2. 
This is composed of a flattened wire or ribbon, 
usually of a softer steel, wrapped tightly with 
slightly spaced apart turns, over the inner cable 
so as to grip and bind the wire cable into a 
flrm column and to form a smooth» outer slid- 
ing surface to minimize friction and to permit 
easy to and fro movement within the flexible 
outer casing. 
The cote formed by the parts 0 and 2 bas a 
sliding fit within the outer, flexible casing or 
conduit. This flexible outer casing is comprised 
of an irmer, _flexible tube |4, usual]y made of a 
spring brass fiat wire with rounded edges and 
wrapped in spiral form in the opposite direction 
from the cover |2. Usually clearance of 
proximately .010" is provided between the out- 
side of the cote and the inside of the casing. 
About the tube .4 is applied a braided, textile 
cover 5, usually cotton, and over the cover is a 
waterproof coating 6 of lacquer or other 
terproof material. The above described cable 
extremely efficient and its use is preferred 
though the invention is hot necessarfiy conflned 
thereto. If is capable of being easily installed 
and will transrait motion in both directions 

2,601,791 
4 
through the movement of the in_ner cote || 
in the casing. This movement is hOt impeded 
by bending it around obstacles. 
The mechanic having laid out the length of 
î the cable control, suflicient, for example, to 
reach from the control station which may be 
in the pilothouse to the clutch or throttle of 
the marine engine, cuts a length of the outer 
casing and a length of the inner cote to the 
l0 required dimensions and assembles and installs 
them in place by means of clips |$. He then 
slides a close-fitting sleeve or thimble 2 over 
the end of the cable. Midway of the sleeve is a 
conical seat 2 |, the outer end oï the sleeve be- 
l5 ing interioïly threaded. Into the seat he now 
places a ring or sleeve 22, preferably made of 
soft bïass and having a ïounded or double 
coned outer surface, one side of which flts th 
seat 2 |. 
.0 Into the sleeve 2 is then threaded a nut, the 
inner end of which is tapered to bear against 
the ring 22 and force it into tight fltting rela- 
tion to the sleeve 2 and the outer surface of 
the flexible casing. The nut is provided with 
.5 an inner seat 2 to receive the end of the flex- 
ible casing and with a central passage 26 through 
which the core 0--2 is movable. Both the 
sleeve 2 and the nut 24 are provided with fiat- 
tened surfaces so that the joint may be effected. 
30 The outer end of the nut 24 is ïormed with an 
enlarged socket  in which may be pressed one 
end of a tube 3. This tube is preferably ruade 
of a hard brass so that it may be force fitted into 
the socket 25. Itis of suflicient length to act as 
5 a guide tube anad to telescopically receive the 
rigid extension sleeve by which the cable is actu- 
ated and to allow for the maximum movement 
of the core. 
In reasonably close, sliding fit with the inte- 
, rior of the tube  
preferably made of seamless steel tubing. The 
inner cote |--|2 extends through the full length 
to the outer end of this sleeve. Near the outer 
end the tubular sleeve is apertured at diamet- 
 rically opposite points, as indicated at 3. These 
apertures may be ruade as slots by a circular 
SOW. 
Over the end of the sleeve is fltted a clamp 
or terminal connection indicated as a whole by 
50 the numeral 36. The clamp is provided with an 
axial bore 1 extending from its inner end to 
receive the sleeve 2. The outer end of the clamp 
may be threaded as at $ ïor connection with 
the control lever or other part to which the 
cable is to be attached. At a point to reg- 
5 
ister with the slots , the clamp is drilled to 
provide a through transverse hole 0 which in- 
tersects the bore 1. At this point the clamp is 
preferably provided with a proJecting boss 4 and 
the passage 3 is threaded at this point as shown 
60 
at 42. 
Iuto this threaded portion of the passage 
is screwed a hardened steel pin or set screw 44, 
the inner end of which is formed with a tapered 
or cone point  which, as the set screw is driven 
' inwardly, enters the adjacent slot $. 
After the mechanic has cut the cable parts to 
their proper length and attached the casing parts 
2, , 4 and  to both ends, he applies the fit- 
tings to the ends of the cote. He inserts the 
0 tubular sleeve $2 over the cote, into the guide 
tube $ being certain that there is sucient play 
so that the maximum throw of the control lever 
will be accommodated and if any excess of the 
 cote i s exp0sed _beyond the sleeve this is trimmed 
. away.. -Hç.-n0w places -the outez fltting 6-ovez 
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the outer end of the sleeve, being sure that the 
transverse passage 39 is in alignment with the 
slots 33 in the sleeve. He then turns down the 
set screw 44 with sufficient force fo distort the 
adjacent end of the sleeve and the inner cable 
so as fo form the tight connection between the 
fitting 3 and the sleeve and the core |0--. The 
material of which the sleeve and cote |0--| are 
formed cause these parts fo change their form 
from that shown in Fgs. 3 and 4 fo that shown 
in Figs. 5 and 6. The sleeve 32 will be deformed 
into approximately the shape shown in Fig. 5 and 
forced into the lower part of passage 
inner core |0-- will be forced into the lower 
slot 33 by the combined pressure of the screw 15 
point and turned down edges of the upper slot 33. 
This forms a solid connection between the ele- 
ments at the end of the cable so that as the fitting 
36 is moved in response fo the thrust applied t0 
if in either direction, the inner cote |@--| will be 
moved in ifs outer casing, the sleeve 3 sliding in 
the outer tubular guide 
If will be seen that an easy method is provided 
by which a flexible "push-pull" cable may be 
buflt on the job fo the exact requirements by the 25 
use of simple hand tools and that if is necessary 
to maintain only a limited stock of standard cag- 
ing, core and end fittings, fo adequately cover the 
requirements of a variety of distances between 
the control stations and the mechanism to be 3o 
operated. The connection afforded by the as- 
sembly shown in the drawings is positive because 
the screw 44 firmly locks the fitting 3 with the 
sleeve 3 and with the cote |@--|. 
The construction of the cable as shown in the 
drawings and as described herein is hot neces- 
sarily employed, but is shown as the preferred 
type of cable. 
What is claimed is: 
1. A flexible cable of the "push-pull" type hav- 40 
ing an outer casing and an inner flexible cote, 
the core projecting outwardly of the casing, a 
tubular guide extending from the casing and sur- 
rounding the projecting end of the core, a de- 
formable sleeve over the cote and telescopi.ng 45 
with the guide, a fitting on thè outer end of the 
sleeve, an aperture formed in the outer end of 
the sleeve, a recess in the fitting in alinement 
with the aperture, and a set screw threaded into 
the fitting and adapted to enter the aperture 50 
and distort the sleeve and the cote into interlock- 
ing engagement with the recess in the fitting. 
2. A "push-pull" device having a flexible cable, 
a deïormable sleeve ïor one end of the cable, the 
outer end oï the sleeve having an aperture, a fit- 
ring ïor the sleeve, said fitting having a recess in 
alinement with the aperture, a pin having a 
pointed end threaded into the fitting, the pointed 
end of the pin adapted fo enter the aperture, 
bear against the cable and to distort the sleeve 
and the cable into interlocking engagement with 
the recess in the fitting and with each other. 
3. A "push-pull" control device comprising a 
flexible cable assembly composed oï an outer cas- 
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6 
ing and a wire cable movable longitudinally with- 
in the casing, a fitting ïor one end oï the casing, 
a guide attachable to the fitting and adapted 
to extend along an exposed portion oï the cable 
extending beyond the casing, a deïormable sleeve 
to surround the exposed cable and movable along 
the guide, a second fitting ïor the end oï the 
sleeve, a recess opening from the interior oï the 
sleeve and a set screw in the second fitting adapt- 
ed to enter an aperture in the sleeve and distort 
the sleeve and the cable into interlocking rela- 
tion with each other and with the recess in the 
second fitting. 
4. A push-pull control cable comprising a flex- 
ible power transmitting core composed ol a plu- 
rality oï wires and a spiral metal ribbon orming 
an outer cover ïor said core, a deïormable sleeve 
surrounding an end of said core and adapted to 
form a guiding means for the core during its 
longitudinal movement, a fitting over the sleeve, 
said fitting having a longitudinal bore to receive 
the ends of the core and the sleeve and an aper- 
ture extending across the bore, said aperture 
being threaded, aligned apertures in the sleeve 
registering with the aperture in the fitting, and 
a set screw threaded in the aperture in the fit- 
ring and having a pointed end adapted to bear 
against the core to deform the core and the sleeve 
so that theY project into the aperture in the fit- 
ring and interlock the fitting, the sleeve and the 
core. 
5. A push-pull control cable comprising a flex- 
ible power transmitting core, a deïormable sleeve 
surrounding an end oï said core and adapted to 
act as a guiding means for said cote during its 
longitudinal movemen, a fitting over the sleeve, 
said fitting having a longitudinal bore to receive 
the ends of the cote and the sleeve and an aper- 
ture extending across the bore, said aperture be- 
ing threaded, aligned apertures in the sleeve reg- 
istering with the aperture in: the fltting, and a 
set screw threaded in the aperture in the fitting, 
the inner end oï the set screw adapted fo bear 
against the cote and deïorm the cote and the 
sleeve so that they project into the aperture in 
the fitting and interlock the fitting, the sleeve 
and the core. 
JOHN F. IORSE. 
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